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3 MATERIALS AND METHODS 
3.1 Materials 
Methanol, 99%, isopropanol, 99%, acetonitrile, 99%, sulphuric acid, 96%, diethyl ether, 
95%, sulphuric acid, 96%  was purchase from Fisher. Alpha- naphtholbenzein indicator 
grade, potassium hydroxide solution in 0.1M of KOH in isopropanol, 99%, oleic acid, 
99% and azobisisobutyronitrile, 99% are purchased from Sigma Aldrich and trimethyl-
1-pentene, 99%,  divinyl benzene, 99% was supplied by Fluka (Steinheim, Germany).   
3.2 Characterization of catalyst 
The characterizations of the triethylammonium hydrogen sulphate ionic liquid catalyst 
are using Fourier Transform Infrared spectroscopy (FTIR), Scanning electron 
microscopy (SEM), Brunauer- Emmett- Teller (BET) and Nuclear Magnetic Resonance 
(NMR).  
3.2.1 Fourier Transform Infrared spectroscopy (FTIR) 
 
 
Figure 3-1: FTIR machine model Spectrum 1000 
 
Fourier Transform Infrared spectroscopy (FTIR) was used to determine the functional 
group of chemical presence in the sample. The FTIR spectrum was obtain using with 
Spectrum 1000 liquid pool as shown in  
Figure 3-1. The sample was drop at KBr disk. The second disk was placed on first disk 
to spread the liquid in a thin layer. Then, the disk was clamped together. The IR 
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spectrum was specified from 4000cm
-1
 until 800 cm
-1
. FTIR spectra of the 
triethylammonium hydrogen sulphate ionic liquid and supported ionic liquid was obtain 
using KBr disk. 
3.2.2 Scanning Electron Microscopy (SEM) 
 
 
Figure 3-2: Carls Zeiss Evo 50 SEM 
 
Scanning electron microscopy is used to study the morphology of the supported 
triethylammonium hydrogen sulphate ionic liquid using Carls Zeiss Evo 50 SEM as 
shown in Figure 3-2.  The sample was sprinkle on sample stud using carbon tape. Then, 
the sample was coat with platinum under vacuum condition. 
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3.2.3 Brunauer- Emmett- Teller (BET) 
 
 
Figure 3-3: BET 
 
Brunauer- Emmett- Teller (BET) is used to determine the surface area of the supported 
triethylammonium hydrogen sulphate ionic liquid. The surface area, pore volume, and 
the average pore diameter are determines using Micromerities ASAP as shown in 
Figure 3-3. The samples were degassed at two stage temperature followed by sample 
analysis at 120 
0
C using nitrogen gas.  
 
